Amplification and expression of a salivary gland DNA puff gene in the prothoracic gland of Bradysia hygida (Diptera: Sciaridae).
The DNA puff BhC4-1 gene, located in DNA puff C4 of Bradysiahygida, is amplified and expressed in the salivary gland at the end of the fourth larval instar as a late response to the increase in 20-hydroxyecdysone titer that triggers metamorphosis. Functional studies revealed that the mechanisms that regulate BhC4-1 expression in the salivary gland are conserved in transgenic Drosophila. These studies also led to the identification of a cis-regulatory module that drives developmentally regulated expression of BhC4-1-lacZ in the prothoracic gland cells of the ring gland, a compound organ which in Drosophila results from the fusion of the prothoracic glands, the corpus allatum and the corpus cardiacum. Here we have investigated the occurrence of BhC4-1 expression in B. hygida prothoracic glands. We report the identification of the B. hygida prothoracic gland and demonstrate that it releases ecdysone. Using RT-qPCR, western blots and immunolocalization experiments, we demonstrate that the BhC4-1 mRNA and the BhC4-1 protein are both expressed in the B. hygida prothoracic glands at the same time that DNA puff C4 is formed in the salivary gland. We also show that BhC4-1 is concomitantly amplified 4.8-fold in the prothoracic gland and 23-fold in the salivary gland. Our results reveal the occurrence of stage specific expression of a DNA puff gene in the prothoracic glands of B. hygida, and extend previous studies that have shown that DNA puff genes expression is not restricted to the salivary gland. In addition, the description of stage specific gene amplification in the prothoracic glands of B. hygida constitutes the first demonstration that gene amplification in Diptera might occur concomitantly in two different tissues in the same developmental stage.